Recent workers8,9) have investigated the spino-bulbo-spinal (SBS) reflex system, which interconnects spinal and medullary segments.
This SBS reflex appeared as a late response, which was abolished by an acute spinal cord transection.
It seemed possible that the same neurones involved in the chloralose contraction may be active in the production of the SBS reflex. Therefore, an attempt has been made to analyze the neural mechanisms of the "chloralose jerk "with special reference to its interactions with the SBS reflex in cats.
METHODS
Twenty-six adult cats have been studied following the intravenous administration of the alpha-chloralose (KUHLMANN, Paris) usually 20mg/kg initially, followed in some cases by additional doses of 10mg/kg until a stage of anesthesia was obtained which permitted examination of reflexly evoked general motor reactions. Laminectomies at the cervico-thoracic and lumbosacral regions, were performed if required under ether anesthesia.
When necessary, immobilization was attained by slow intravenous administration of gallamine triethiodide (Flaxedil) until all muscular movement was abolished, the animal then being maintained under artificial respiration.
Any dissections of the brainstem and spinal cord were checked histologically at the end of each experiment. A tactile stimulus was applied to the skin over the limbs by the use of tapping or puff of air. This stimulus was triggered by a stimulator, and repeated at various frequencies.
Electrical stimulation via bipolar silver electrodes to the cutaneous nerves was carried out with electronic stimulators with isolation transformers from which rectangular pulses of 0. In chloralose anesthetized cats, the eylids were usually closed, the head flexed ventrally, and the extremities abducted and flexed. If not stimulated most animals rested quietly, but could present general jerky reactions on stimulation at a rate of one per second, though more consistent results were obtained if the intervals were longer, 5-10 sec. In the limbs the response usually involved the more proximal muscles of the shoulder and pelvic girdles.
After this response there was generally a rapid return to the resting posture (cf. 10).
These general jerky reactions could appear when the chloralose dose varied from 15 to 80mg/kg.
The larger reactions were obtained with doses in the range of 20-35mg/kg of chloralose. Most animals were in the latter range of these experiments to be reported. General jerky reactions were evoked by various stimuli; sound clicks, handclaps, photic stimulation to the eye, tactile stimulation, such as a light tapping or puff of air on any segment of the body.
When decerebration was made at the precollicular level, the general jerky reaction was slightly reduced. After decerebration at the intercollicular level, there was a marked reduction in the responses. Spinal transection at the C1 level eliminated them completely.
After total cerebellectomy, the jerky reactions were diminished. Intravenous administration of pentobarbital sodium (nembutal) affected the jerky reactions even at dosage levels of about 3mg/kg.
2.
Electromyographic results from various muscles in the extremities. Under chloralose anesthesia, tactile stimulation applied to the skin over the hindlimb yielded two types of responses in electromyographic recordings from muscles of the same limb. In Mm. vastus medialis et lateralis, rectus femoris, semitendinosus, semimembranosus, gastrocnemius, soleus, tibialis anterior et posterior etc, there was a large and late response in addition to the usual reflex response.
Often in flexor muscles a weak stimulation elicited the late response in the absence of the early response.
If a powerful stimulus was applied to the hindlimb, the initial movement of the limb was a flexion, even though activity could be recorded in both extensor and flexor muscles. In different trials of the same animal, the latency of the late response of the extensor muscle was slightly longer than that of the flexor one. The latency and amplitude of the late response were dependent on the strength of the stimulus. In chloralose anesthetized cats, electromyograms were recorded from the various muscles of the forelimb and hindlimb by means of a coaxial needle electrode, when a single stimulus was applied to the hindlimb and forelimb-at different intensities weak (A) and strong (B). A relative weak stimulation to the limb yielded late responses only from the flexor muscles in the same limb. On strong stimulation late responses from all muscles both hind and forelimbs were recorded.
Time scale indicated 10 msec interval. Calibration is 200pV.
After a powerful stimulus the reaction was generally earlier and larger than that following a weak stimulus.
There was a long latency response recorded in the muscles of the forelimbs after a tactile stimulation of the hindlimb bilaterally.
In most cases, the latency of the forelimb response was shorter than that of the hindlimbs. It was shorter following stimulation of more rostral areas (forelimb). These results suggest that the latency differences of the late response may be due to the conduction velocity in the central nervous system.
3. Latency differences of the motor nerve responses along the spinal cord following stimulation of the skin. In order to analyse more systematically latency differences of the late response from the extremities, electrical activities were recorded from the ventral roots at different spinal level, cervical, thoracic and lumbar segments. Following a single tactile stimulation to the skin innervated by the sural nerve, a late reflex response was recorded from the ventral roots at different spinal segments, added to an early response at the input segment.
In FIG.2 right column, the oscilloscopic tracings were arranged by equivalent distances between the L, segment and the other segments.
Since the sequence
Latency patterns of late responses in various ventral roots following a tactile stimulation to the limbs. In a chloralose anesthetized cat which was immobilized by Flaxedil, electrical activities were recorded from the ventral root at C7, T, and L7 following single tactile stimulation to the skin of the forelimb (left column) and hindlimb (right column).
In each records equivalent distances between input segment and recording out put. Late responses appeared in each ventral root. Only in the input segment there found an early response. In deccrebrate cat at the precollicutar level, reflex responses were recorded from the L7 ventral root following electrical stimulation to the sural nerve ipsilaterally.
See text for details. Time scale is indicated 10 msec interval, calibration is 100pV.
DISCUSSION

Animals anesthetized
by chloralose exhibit a general jerky muscular contraction in response to various stimuli6).
Since on acute spinal transection this is abolished in all the caudal segments1,6) it could be thought to be due to interference with the tonic supraspinal control to the spinal motoneurons or with a supraspinal loop (SBS reflex). It has been observed that spinal interneurons may be depressed following chloralose anesthesia11). Therefore, development of the chloralose jerky reaction may not be dependent on the tonic supraspinal control to the spinal motoneurons.
In chloralose anesthetized animals, tactile stimulation of the skin over the body yielded the early and late reflex responses in the ventral root and muscles. The early one of them corresponded to a segmental reflex response, while the late response corresponded to the general jerky muscular reaction. The late response induced by chloralose and the SI3S reflex response may be compared as follows: 1) A late response was recorded mainly from flexor motor nerves of the fore-and hindlimbs, when a weak stimulation was applied anywhere on the body. The same is true for the SBS reflex8,9).
2) The latency for the late reflex response became shorter when one recorded from segments closer to the brainstem, irrespective of the position of the afferent stimulus.
This observation seemed to indicate that the late reflex system is activated by impulses descending the spinal cord.
3) The conduction velocity of this descending pathway was about 30 m/sec in case of weak stimulation, comparable to that for the descending pathway of the SBS reflex8). 4) After spinal transection, both late responses were completely abolished. 5) Low doses of pentobarbital sodium which did not alter the propriospinal reflex response, greatly reduced the late reflex response.
It seems then that some part of the neural mechanisms involved in the chloralose jerky muscular reaction may also be common to the SBS reflex. However, the SBS reflex system may not have all the identical neural mechanisms of the chloralose jerky reactions.
Also chloralose might act in the midbrain2-5,7,12), though, there is no experimental evidence for this in these experiments.
Further experiments are required to analyze the development of the chloralose jerky reactions.
SUMMARY
Experiments
were performed on 26 adult cats under chloralose anesthesia, in order to investigate whether a relationship exists between the neural mechanisms of the chloralose jerky reaction and the spino-bulbo-spinal (SBS) reflex. 2. A single tactile stimulation to the skin over the body yielded early and late responses from the spinal motor nerves and muscles. 3. The early one, which was apparently due to the segmental spinal mechanisms, was not concerned in the chloralose jerky muscular reaction.
4. The late response may be related to the chloralose jerky muscular reaction. Characteristics of the late response may be summarized as follows: a) On weak stimulation, the late response was recorded mainly from flexor motor nerves.
b) The late response was obtained from the spinal ventral roots at different levels along the spinal cord. Its latency became steadily shorter as one recorded from segments closer to the brainstem.
c) The conduction velocity of the descending pathway in the late response was about 30m/sec. d) After spinal transection, the late response was completely abolished. e) Pentobarbital sodium anesthesia affected the late response at dosage levels of about 3mg/kg. 5. Above noted observations were almost the same as those of the SBS reflex8, 9) This suggests that some part of the neural mechanisms of the chloralose jerky muscular reaction may be the same as those of the SBS reflex.
